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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

Vis-a-vis fiber or fiber product , safety is high, do 
processingwhere antimicrobial is high. 

[Means to Solve the Problems ] 

antimicrobial of fibers is improved by treating making use of 
the yukka extract . 

[Claim (s)] 
[Claim 1 ] 

With antibacterial treatment method of fibers , step which 
treats fibers makinguse of yukka extract is included, method . 

[Claim 2 ] 

Aforementioned fibers including natural fiber , said fibers is 
soaked in aqueous solution or alcohol solution of yukka 
extract in aforementioned treatment step , or method . where 
or aqueous solution or alcohol solution of yukka extract 
atomization aredone in said fibers , state in Claim 1 

[Claim 3 ] 

With composition for fibers antibacterial treatment , yukka 
extract is included, composition . 

[Description of the Invention ] 
[0001] 
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[Technological Field of Invention ] 

this invention regards fabrication method and composition for 
that which grant the antimicrobial to yarn , knit or woven 
fabric or other fiber , clothing goods , rug , curtain or other 
fiber product . 

Especially, it regards processing method and composition for 
that which grant antimicrobial for Staphlococcus aureus , E. 
coli , Bacillus subtilis , Pseudomonas aeruginosa or other 
bacterium in these fibers . 

[0002] 

[Prior Art] 

From until recently, because of antibacterial treatment of fiber 
or fiber product quaternary ammonium salt compound and 
chlorine type organic compound etc were used. 

But, because these antibacterial toxicity are strong, those 
which it can besatisfied considered as aspect of safety for 
human body youcould not say. 

[0003] 

[Problems to be Solved by the Invention ] 

It is to offer fabrication method which can grant antimicrobial 
where this invention being something which solves 
above-mentioned problem , purpose,safety is high, with low 
concentration is strong vis-a-vis fiber or the fiber product . 

[0004] 

[Means to Solve the Problems ] 

these inventors , in order to solve above-mentioned problem , 
result of the diligent investigation, fibers discovered fact that 
unexpected marked antimicrobial is granted bytreating 
making use of yukka extract . 

[0005] 

In other words, yukka extract showed antimicrobial with low 
concentration , theinfluence which at same time is given to 
human body discoveredlittle thing, this invention reached to 
completion. 

[0006] 

Concretely, as for method of this invention , with antibacterial 
treatment method of the fibers , step which treats fibers 
making use of yukka extract isincluded, above-mentioned 
problem is solved with especially. 

[0007] 

With embodiment of one , with fibers to which 
theaforementioned fibers includes natural fiber , said fibers is 
soaked in the aqueous solution or alcohol solution of yukka 
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extract in aforementioned treatment step , or or the aqueous 
solution or alcohol solution of yukka extract atomization are 
done in said fibers . 

[0008] 

In another aspect , this invention with composition for fibers 
antibacterial treatment , offers the composition which includes 
yukka extract . 

[0009] 

[Embodiment of the Invention ] 

You can list fiber or fiber product as fibers where method 
of(fibers ) this invention is administered. 

In this specification , fiber is fiber which is processed in form 
of fiber or yarn or weave or knit article or nonwoven fabric 
whichare not processed. 

It is good any form . 

fiber product , fiber furthermore being processed, is product 
whichis acquired. 

You can list for example clothing goods , rug , curtain etc as 
concrete example . 

[0010] 

fiber is good even with natural fiber , is good even with 
chemical fiber . 

It is a preferably , natural fiber . 

As example of desirable natural fiber , you can list cotton and 
the silk , wool etc. 

In addition, chemical fiber is roughly classified by 
regenerated fiber , semisynthetic fiber and the synthetic fiber , 
in each case is useable . 

As example of for example desirable synthetic fiber , you can 
list polyester and nylon etc. 

[0011] 

fibers which is used for this invention may be done 
configuration from the blend of multiple kinds among various 
fiber which description above aredone. 

As for fibers which is used for this invention , it is desirable 
toinclude natural fiber , it is more desirable to designate 
natural fiber as the main component . 

Among total fiber weight concretely, existing in for example 
fibers , it is desirable fori weight % or more to be natural 
fiber , it is more desirable for 5 weight % or more to be the 
natural fiber , furthermore it is desirable for 10 weight % or 
more to be natural fiber , it isdesirable especially for 30 
weight % or more to be natural fiber , for 50 weight % or 
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more to be natural fiber , especially it is desirable Quite it is 
desirable for 70 weight % or more to be natural fiber , all 
more it isdesirable for 90 weight % or more to be natural 
fiber . 

With most desirable embodiment , 100 weight % are natural 
fiber substantially. 

[0012] 

A. antibacterial composition 

In (yukka extract ) this specification , yucca is Agavaceae 
yucca being attached plant . 

[0013] 

[yukkashidigera ] (Yuccaschidigera ) [yukkaaraborisen ] 
(Yuccaaraborescenes ) [atsubakimigayoran ] 
(YuccagloriosaLinn ) [kimigayoran ] 
(YuccarecurvifoliaSalisb ) Yucca smallana Fern. 
(YuccasmallianaFemald ), and, approximately 30 - 40 
kindssuch as [senjuran ] (YuccaaloifoliaLinn ) are known in 
yucca being attached. 

Regarding to this invention, these each kind is usable . 

[yukkashidigera ] (Yucca shidigera ) is desirable even among 
them. 

[0014] 

In desert of North America south western part we can grow 
yucca , in the large scale , can use these for this invention . 

In addition kind of portion of yucca , as for for example 
Yucca smallana Fern, and [atsubakimigayoran ] etcyou see 
even with Japan and cultivation are done in use, you 
arepossible also to use these for this invention . 

[0015] 

yukka extract is material which includes component which 
from all or part amount of plant body of yucca is extracted 
with extraction means of the option . 

[0016] 

When yukka extract is obtained, portion of option of plant 
body of the yucca can be used. 

Making use of root of for example yucca it is good and, 
making use of the stem it is good, making use of seed it is 
good. 

Making use of leaf it is good. 
It is desirable to use root or stem . 
[0017] 
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When extracting yukka extract , solvent of option can be used 
as the solvent which is used. 

It is a preferably , alcohol or other organic solvent . 

Or, making use of mixed solvent of organic solvent and water 
it is good. 

[0018] 

If method which extracts extract from yucca can extract the 
extract in satisfactory , method of option is possible. 

extract can be extracted by soaking plant body (for example 
stem ) of yucca in the for example water or alcohol or other 
solvent . 

If case of extraction, plant body of yucca to be small the 
powder fragment is done, it is desirable in point which can 
shorten the extraction time . 

After extracting, it is possible to remove plant body which is 
mixed to according to need extract with filtration or other 
means . 

Of course, if after that it does not become inconvenient in 
step ,without removing plant body after that it is possible to 
do step that way. 

[0019] 

If as for extraction time , extract is extracted in satisfactory , it 
can maketime of option . 

for example 1 hour -lweek is desirable, 5 hours ~3-day 
period are more desirable. 

If as for extraction temperature , extract is extracted in 
satisfactory , it can make temperature of option . 

It is good even with room temperature . 

It is good even with high temperature (for example 40~90deg 

C). 

If it does with room temperature , facility for heating being 
unnecessary ,there is a benefit that can reduce energy cost . 

If it does with high temperature , there is a benefit that can 
shorten the extraction time . 

[0020] 

From plant body of yucca extracting with extraction solvent , 
regarding to method of this invention that way, it is possible 
to use extracted liquid whichit acquires, as yukka extract . 

Concentrating according to need , this extracted liquid , it is 
possible as yukka extract which uses the concentrated liquid 
which is acquired for method of this invention . 
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Drying this extracted liquid or concentrated liquid , it is 
possible as yukka extract which uses solid which is acquired 
for method of this invention . 

Furthermore, melting solid which is acquired in water or 
alcohol (for example ethanol ) or other solvent again, it is 
possible as yukka extract which it uses for method of the this 
invention . 

[0021] 

Or, it is possible to use commercial product of yukka extract 
of prior public knowledge as the yukka extract . 

yukka extract which is marketed because of for example 
make-up or body wash agent or other application can beused. 

this way you can list tradename yucca saponin 50M etc which 
is sold from for example [sauuji ] corporation as yukka extract 
which is marketed. 

[0022] 

this requiring, yukka extract which is acquired equivalent 
amount including saponin , saccharides and flavone etc 
usually, as main component , includes [resuberatorooru ] as 
trace component . 

Regarding to this invention, these any 1 kind , among each 
component orcombination of multiple kinds among these each 
component . grants antimicrobial to fiber it is presumed that. 

[0023] 

With method of (processing method ) this invention , fibers is 
treated making use of the yukka extract . 

Here, it treats, component in yukka extract it means that it 
contacts the fiber . 

As processing method , if it can contact satisfactory 
component in yukka extract in fiber , method of option can be 
adopted. 

Reason where antimicrobial is acquired by yukka extract is 
not clearalways. component in yukka extract permeates to 
fiber by treating fiber with yukka extract , it is thought that as 
a result, antimicrobial is acquired. 

[0024] 

With embodiment of one , said fibers contacts solution of 
yukka extract in treatment step . 

You can list for example immersion treatment method and 
atomization processing method as processing method a this 
way. 
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[0025] 

When immersion treatment or atomization it treats fiber or 
fiber product , as for yukka extract , as liquid which contains 
water or alcohol it is desirable to bemanufactured. 

If it exists with state which component of yukka extract melts 
in the liquid , because component of yukka extract is easy to 
permeate in the fiber , it is desirable in point that it is easy to 
obtain thesatisfactory antimicrobial . 

You obtain concentration of yukka extract in liquid which is 
used for immersion treatment or atomization treatment, with 
concentration of option . 

With preferably , 0.001 weight %~90weight %, it is a more 
preferably , O.Olweight %~50weight %. 

Furthermore it is a preferably ,0.1 weight %~30weight %. 

It is a particularly preferably , lweight %~20weight %. 

When concentration of yukka extract is too low, satisfactory 
antimicrobial is difficult to beacquired by fiber after treating. 

When concentration of yukka extract is too high, cost which 
depends ontreatment is easy to become high. 

[0026] 

With immersion treatment method , fibers is soaked in 
solution which includes the yukka extract . 

If time when it soaks, fiber can be treated by satisfactory , 
youobtain at time of option . 

With preferably ,0.1 second ~1 day , with more preferably , 
0.5second ~1 hour , furthermore with preferably , 5second 
~30minute , it is a particularly preferably , lOsecond ~10 

[0027] 

If as for facility which is used for dipping, fibers can be 
soakedin solution in satisfactoiy , you obtain with facility of 
option . 

It is good even with vessel like tank where solution of the 
large scale enters. 

[0028] 

After soaking fibers , usually, fibers is dried. 

As drying method , method of option is usable . 

It is possible to do thermal drying making use of high 
temperature dryer etc. 
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It can dry under heating for example 50deg Ol 10 deg C 
extent. 

In addition, it is possible to dry under vacuum making use of 
the vacuum dryer etc. 

Of course, it is possible to dry by leaving under ambient 
temperature ambient pressure . 

thermal drying is desirable in point which can end drying with 
the short time . 

Drying with ambient temperature ambient pressure is 
desirable in installation cost of dryer and thepoint which can 
save cost of energy . 

Time in drying process adjusts depending on extent of drying 
of product which is made drying condition and objective , 
easily. 

When it is heated to for example 50deg Ol 10 deg C extent, 
10 second ~2 hours extent is desirable. 

[0029] 

With atomization processing method , solution which includes 
yukka extract vis-a-vis the fibers , atomization is done. 

atomizer of prior public knowledge can be used to 
atomization . 

If as for atomized amount , component in yukka extract 
contacts fiber in the satisfactory , you obtain at quantity of 
option . 

Concretely atomization solution 0.0001g~10g which includes 
for example fibers per gram , yukka extract it isdesirable to 
do. 

0.001 atomization g~lg it is more desirable to do. 

0.001 atomization g~0.1 g furthermore it is desirable to do. 

[0030] 

After doing atomization , usually, fibers is dried. 
As drying method , method of option is usable . 

It is possible to do thermal diying making use of high 
temperature dryer etc. 

It can dry under heating for example 50deg Ol 10 deg C 
extent. 

In addition, it is possible to dry under vacuum making use of 
the vacuum dryer etc. 

Of course, it is possible to dry by leaving under ambient 
temperature ambient pressure . 

thermal drying is desirable in point which can end drying with 
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the short time . 

Drying with ambient temperature ambient pressure is 
desirable in installation cost of dryer and thepoint which can 
save cost of energy . 

Time in drying process adjusts depending on extent of drying 
of product which is made drying condition and objective , 
easily. 

When it is heated to for example 50deg C~l 10 deg C extent, 
10 second ~2 hours extent is desirable. 

[0031] 

Above-mentioned way, with method of this invention , yukka 
extract it isdesirable in solvent to use as state of liquid . 

But, yukka extract it is possible to contact fiber with state 
where according to need , yukka extract is form of solid . 

powder of for example yukka extract vibrating in facility like 
fluidized bed , the according to need heating, powder of 
yukka extract it is possible to adsorb to the fiber . 

[0032] 

Regarding to (Action or Working ) this invention, detailed 
mechanism where yukka extract contributes to antimicrobial 
is not clear. 

But, a some active ingredient which exists in yucca plant 
both' has antimicrobial . because ofthat. it is thought that 
libers which was treated with yukka extract can possess 
antimicrobial . 

[0033] 

Concretely, it is thought that saponin which is a component 
which existsin for example yucca plant body it is a active 
ingredient in order to reveal strong antimicrobial vis-a-vis 
bacterium , for example Staphlococcus aureus , E. coli , 
Bacillus subtilis , Pseudomonas aeruginosa or other 
bacterium . 

Because of this , regarding to method of this invention , in 
orderfor this active ingredient to be acquired to satisfactory , 
in order for thing and the this active ingredient which 
manufacture yukka extract to permeate in fiber in the 
satisfactory it is important to treat fiber . 

According to processing method of manufacturing and fiber 
of yukka extract which is explained in this specification , 
antimicrobial is granted to fiber to satisfactory . 

[0034] 

equivalent amount active ingredient which description above 
did yukka extract which isused for this invention and, is 
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presumed it is desirable to include. 

But, it goes without saying, existence of presumption active 
ingredient whichdescription above is done whether or not 
which is verified bymeasurement is not problem . 

If it is a yukka extract which is acquired by conventional 
extraction method of prior public knowledge , any yukka 
extract , being possible to use for this invention , at same time 
effect of this invention can be acquired in satisfactory . 

[0035] 

microbe which becomes B.object 

According to method of this invention , antimicrobial for 
various bacterium canbe granted vis-a-vis fiber or fiber 
product . 

Strong antimicrobial can be granted vis-a-vis for example 
Staphlococcus aureus , E. coli , Bacillus subtilis , 
Pseudomonas aeruginosa or other bacterium . 

[0036] 

composition of (composition of this invention ) this invention 
with composition for fibers antibacterial treatment , is 
composition which includes yukka extract . 

composition of this invention includes solvent in addition to 
preferably , yukka extract . 

If it is a solvent which can melt yukka extract , you obtain 
solvent , with solvent of option . 

It is good even with water or other inorganic solvent . is good 
even with alcohol or other organic solvent . 

solvent where irritability to water or alcohol or other , human 
body is little is desirable. 

It is most desirable in point that water, is low cost . 

You obtain concentration of yukka extract in composition for 
antibacterial treatment , with the concentration of option . 

With preferably , 0.001 weight %~90weight %, it is a more 
preferably , O.Olweight %~50weight %. 

Furthermore it is a preferably ,0.1 weight %~30weight %. 

It is a particularly preferably , lweight %~20weight %. 

When concentration of yukka extract is too low, satisfactory 
antimicrobial is difficult to beacquired by fiber after treating. 

When concentration of yukka extract is too high, cost which 
depends ontreatment is easy to become high. 

[0037] 

As for composition for antibacterial treatment of this 
invention , in addition, equivalent amount active ingredient 
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concerning antimicrobial which description above is done itis 
desirable to include. 

It is desirable concretely, for example 

0.0001 weight %~50weight % to include, it is a more 

preferably , 0.001 weight %~30weight %. 

Furthermore it is a preferably , O.Olweight %~10weight %. 

It is a particularly preferably ,0.1 weight %~5 weight %. 

When concentration of active ingredient in yukka extract is 
too low, satisfactory antimicrobial isdifficult to be acquired 
by fiber after treating. 

When concentration of yukka extract is too high, cost which 
depends ontreatment is easy to become high. 

[0038] 

Furthermore, additive which is added to composition for 
antibacterial treatment of according to need , conventional 
fiber can be added in composition for antibacterial treatment 
of this invention . 

[0039] 

[Working Example (s )] 

With Working Example below, antimicrobial of fibers when 
fibers wastreatcd making use of yukka extract is explained 
furthermore in detail. 

[0040] 

You followed preparation method of (Manufacturing yukka 
extract ) yukka extract , method which is stated in Japan 
Unexamined Patent Publication Hei ll-147818disclosure . 

[0041] 

It designated root and stem of [yukkashidigera ] 
(Yuccaschidigera ) as chip , the sun drying after doing, 
powder fragment it did and acquired raw powder . 

It soaked this raw powder 120g in mixed solvent 1 liter which 
consists of ethanol 80volume %, water 20 volume %, after 24 
hours leaving with ambient temperature , filtering plant fiber 
part , itacquired 80% ethanol extracted liquid . 

Heating this 80%ethanol extracted liquid with ambient 
pressure , it acquired concentrated liquid 160g of vaporization 
residue 15weight % by removing portion of ethanol . 

Treating concentrated liquid 160g of above-mentioned 
vaporization residue 15% with spray dryer , itacquired yukka 
extract powder 23g. 

powder which it acquires saponin 50 - 60 weight %, sugar 10 
- 20 weight % contained 20 - 40 weight %, and flavone as 
main component . 
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In addition [resuberatorooru ] 0.01 - 0.5 weight % was 
contained as trace component . 

[0042] 

extract powder which is acquired from (Manufacturing test 
cloth ) yucca was diluted in concentration which with water is 
shown in Table 1 below. 

In solution which it acquires cotton cloth with 25 deg C 1 
minute aftersoaking, 1 hour was dried with 25 deg C. 

[0043] 

(antimicrobial effectiveness measurement method ) test 
method did with bacteria counting method according to 
appraisal test method of fiber product new functional 
evaluation conference . 

Streptococcus IFO 12732 was used to test bacteria . 



u&mzummz&&U3s d eg c.is ftp B i 

[0044] 



inoculation it did test bacteria in test cloth , measured living 
bacteria count after the35 deg C, 18 hours culture , followed 
to following standard and calculated bacteriostatic activity . 







logB-logC 


bacteriostatic activity = 


logB- logC 


B 

B 






microbe of 18 hours later ofuntreated cloth 


bacterial count 



c-.mmcD is mmk(»M%L 



[0045] 
[til 



bacterial count of 1 8 hours later of C:treated fabric 

When effect of antimicrobial is displayed with bacteriostatic 
activity , this value islarge, antimicrobial is judged that it is 
high. 

In addition, whether or not bacteriostatic activity it is large in 
comparison with2.2, becomes standard of antimicrobial 
deodorization of fiber product new functionalevaluation 
conference (JAFET ). 

[0045] 

[Table 1 ] 
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[0046] 



From result which is shown in Table 1 , following to this 
invention ,fibers high antimicrobial being granted in fibers by 
treating makinguse of yukka extract , is shown. 

[0046] 

[Effects of the Invention ] 

Strong antimicrobial can be granted according to this 
invention , vis-a-vis the fiber or fiber product , vis-a-vis 
Staphlococcus aureus . E. coli . Bacillus subti lis . 
Pscudomonas aemginosa or other bacterium . 

Furthermore, in order for yukka extract to consist of 
component of the natural , from until recently, to be used for 
make-up , body wash agent etc with the compound where 
safety is high, there is not either worry of adverse effect to 
human body . 
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